nothiuog abnormal was found.
Lucke2 described a 54-year-old man who fell from a ladder and was found to have blocked atrial extrasystoles after a l)eriod of concussion. Ilis cardiovascular system was clinically nornial. Doret and Forrero3 studied 32 cases of "traumatic enieephalopathy" without clinical evidence of cardiovascular disease. They described various changes but did not find a characteristic eleetrocardiographic traciilwt. They divided their cases into six "'sympatheticotonie'" (tachycardia, raised P waves in leads IT and III, short P-R interval, increased Q-T interval, and shallow T waves), four "parasym)atheticotonic " (bradyeardia, depressed P waves, increased P-R interval, short Q-T interval, and tall T waves), and 22 intermediate types. In addition, one case had ventricular extrasvstoles and one case had paroxysmal supraventrieular tachycardia.
Sinus rhythm was present in 23 eases and sinus arrhythmia in nine. Nadas et al. 4 described a 5-year-old girl who had a normal pulse 4 weeks prior to a head injury. She Figure 2 A first shows an increase in the Q-T, interval. Latter the Q-T interval was normal. In tracings from two other patients (B and C) large U waves are present, best seen in V.. 
Results and Comment
The electrocardiographic findings were divided into the two categories of changes in complexes (table 1) and changes in rhythm  (table 2) . The significant findings may be classified as follows:
Changes Occurring More Commonly in the Head Injury Group Than in the Control Groups P waves of increased amplitude ( fig. 1) were found much more commonly in the patients with head injury than in those with limb trauma (p = <0.05). In turn, the imcidence of tall P waves in the latter group was much higher than that in the healthy controls (p = <0.05).
In the head injury group the tall P waves were associated with heart rates above 90 per minute in 61 per cent of cases (table 3) . It is possible that these P waves were due to sympathetic stimulation, since similar P waves have been noted during exercise,175 anxiety,'6 hypoxia,17 and following the administration of epinephrine.5 In the remaining cases tall P waves were found with heart rates from 55 to 90 per minute, which suggests that factors other than sympathetic stimulation were operative.
An increased Q-T, interval was virtually confined to the head injury group, occurring in 15 per cent of the cases ( fig. 2A) .
The increased Q-T, interval, like some of the tall P waves, may be due to sympathetic stimulation. In man the injection of epinephrine results in an increase of the Q-T, interval. '8 Of the patients with an increased Q-T,.
interval, only 36 per cent were accompanied by heart rates of over 90 per minute and 32 per cent also had tall P waves.
Changes That Appeared to Be a Nonspecific Reaction to Trauma These ehanges occurred with similar frequency in both the groups with trauma (A and B). At the same time the incidence of the changes in these groups was greater than in the healthy control group C. The p values given below designate the level at which the difference between the traumatic groups and the healthy controls was significant.
1. Increased QRS voltage in the precordial leads (p = 0.02). cordial leads (p = 0.01). It is of interest that 48 per cent of the healthy Bantu controls had increased QRS voltage by standards established for white subjects (Sokolow and Lyon19). Also, raised S-T segments were found in 3 per cent of such controls. Both increased QRS voltage and raised S-T segments have previously been described by Grusin in normal Bantu. 20 3. Inverted T waves in precordial leads V, Nodal rhythm reverting to sinus rhythm on the sixth day in lead II. to V6 (p = <0.05). fig. 5A ). All varieties of sinus arrhythmia are generally attributed to vagal stimulation.
Miscellaneous Changes
The remaining electrocardiographic abnormalities were few in number, and detailed statistical analysis was not undertaken. It did appear, however, that ectopic beats ( fig.  4A and B) occurred more commonly in the traumatic groups than in the healthy controls. As regards sinus arrhythmia with the pacemaker wandering to the atrioventricular node ( fig. 5B, D , F, and G) and nodal rhythm (figs. 5E and 6), there was a suggestion of a decreasing incidence in the three groups-head injury, limb trauma, and normal subjects respectively. (Table 4) The number of electrocardiographic abnormalities increased as the level of consciousness deteriorated and all the 11 patients dying from head injuries had marked changes. There was, however, no correlation between the type of electrocardiographic change and the level of consciousness.
Postmortem Findings
In cases that died from head injury it was thought that no useful purpose would be served in attempting to correlate the electrocardiographic changes with the anatomic lesions, since damage to cerebral tissue was invariably gross and extensive. This consisted of combinations of extradural, subdural, subarachnoid, and intracerebral bleeding, edema, and laceration of the brain.
Summary
Electrocardiograms of 164 Bantu patients with head trauma were recorded and studied with reference to two control groups, 100 Bantu patients with trauma to limbs and 164 healthy Bantu subjects.
Circulation. Volume XXIII, June 1961 The electrocardiographic abnormalities that occurred more commonly in the head injury group than in either of the control groups were an increased Q-T, interval and an increased voltage of the P wave.
Both traumatic groups differed from the healthy controls in showing a higher incidence of increased QRS voltage and raised S-T segments in precordial leads, inverted T waves in precordial leads V4 to Ve, U waves of more than 1 mm. in height, sinus arrhythmia with fixed pacemaker, and sinus arrhythmia with pacemaker wandering in the sinoatrial node.
The number of electrocardiographic abnormalities increased as the level of consciousness deteriorated.
